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show how the information 'ven on the charts may be Climograph (fig. 1, lower light) shows the average 
grouped for comparison. &viously breadth from left maximum temperatures (dry-bulb) for A riI, July, and 

while length from top to bottom shows uneven distribu- from that mLuimum for the same months. A study of 
tion of rainfall. New York shows its marked evenness these figures shows a complete gradation from Tatoosh 
of rainfall, as Tatoosh Island shows small range of tem- Island with its air showing the least drying ower, if 
perature. Savannah's heavy July rainfall is easily rec- there were no wind, through Savannah, inc Ip m a ,  in 
ognized and irre arity of its figure with crisscrossing summer toward the hot sticky type, to Phoenix with 

In  Ihgure 1, lower center is shown the result of an of local controls. 
Four stations, Tatoosh Island, New York, Yaukton, esperiment to plot wind velocity with vapor pressure. 

and Denver, in approximately the same latitude were The three stations, Phoenix, St. Louis, and Tatoosh 
chosen to show readin from right to left the decrease show a difference in cooling power of the air based on 

sup lenient the information given by the relative-hu- sea level (fi 

mate1 the same latitudes (fig. 2, lower left) show c early The construction of these graphs offers an opportunity 
for endless surmisses and ossibilities as to different 

continental type and the littoral type in low middle combinations of factors. #he study can not fail to 
latitudes. stimulate clear thinking and promote intense interest in 

These two climographs were plotted with dry-bulb this phase of climatology. 
readings and relative humidity. 

to nght in a figure denotes great temperature range October with the average depression o P the webbulb 

lines suggests cyc pi"' onic duences  and perhaps the effect its hot drying atmosphere. 

in marine influence an % the increase in elevation above these two factors. Perhaps this form of climograph may 

Los Ange 7 es, St. Lous, and Savannah in ap roxi- 

from 9 eft to right the typical Mediterranean type, the 

b! 1, upper right). 

P mi ity dry-bulb type of graph. 

DRY MONTHS IN THE UNITED STATES. 

By ALFRED J. HENRY. 
[Weather Bureau, Washington, D. C., October ZS,lQ22.] 

The wide-spread and rather severe drought which course 100. The tabulation showed that the nearest 
revailed durvl the month, as elsewhere noted in this approach to that figure was in December, 1884, when LVIEW leads t % e Editor to briefly summarize the mete- 95 per cent of the districts had precipitation above 

or010 .tal conditions associated with prolonged dry the normal. In but 8 of the 492 months in the entire 
weat& His previous studies of the subject have period was the area of excess of recipitation as much as 
shown t'hat local droughts prevail in some art of the 80 per cent or more of the totaf It may also be noted 
country in practically every year. Generaf droughts, that the months of widely distributed normal rains occur 
however, are not of such frequent occurrence and are mostly in the spring, never in the summer and autumn 
less easily discussed in their true perspective. It would and rare1 in mnter. On the other hand there were four 

pressure distribution over considerable portions of the all districts, vh,  January, 1902; March and December, 
continents and oceans which, in turn, lead to modifica- 1910; and November 1917. 
tions in the general winds of the drought-affected regions. With the objedt of increasing our knowledge of the 

The clata wed.-In this study the data used are the general weather conditions which prevail during dry 
monthl departures from the normal preci itation for weather in the United States the above-mentioned months 

MONTHL-Y WEATHER REVIEW. These data are available 

with which readers of the 5 EVIEW are familiar, contains 
in full-face type the mean temperature, mean precipita- Atmos heric pressure seems to be the one element 
tion and other data for the respective districts in the that is cfefinitely related to the amount and frequency 
United States. The procedure was to tabulate the of precipitation. The distribution of pressure is, how- 
number of districts for each month of the period for ever, conditioned upon the paths followed by traveling 
which precipitation was above, below, or exact1 equal to, cyclones and anticyclones; inasmuch as the latter are 

amount of the abnormalit . h i i s  metho% gives, there- in the Arctic region, the avenue of a proach to the 
fore, qualitative resulh o I J  y. problem through the fre uency of cycones r and anti- 

Checking the qualitative against uantitative results c clones is shut off. Broo s and Glaspoole a have shown 

method followed in the work has given worth-while low pressure in the Arctic. 
The same conclusion is ap arent in this brief stud . lWSulh. 

driest of that name in the United States within a cen- 

and thence westward across the continent of North h e r -  
ica and increased pressure over the British Isles and 
northern Europe. (See the statistics of Reseau M d i a Z ,  
1910.) 

seem, however that they are due to changes in the months (9 uring which precipitation was below normal in 

each c i7 'matic district as published in Tab f e 1 of the have been considered separately and collectively. 

back to 1881, thus coverin a span of 41 years. Table 1, DRY MONTHS. 

the normal for the month in uestion, re ard T ess of the 

1 
shows good agreement; it is felt, 7l t erefore, that the t E at  droughts in the British 'Isles are associated with 

March, 1910, one of the mont i s  studied, was one of t z e 

tion in mean pressure in the neigh % orhood of Iceland 

not available for large portions of the globe, particularly 

In the tabulation was the percentage for each 
ercentages may be con- 
e percentage of the total tury. There was in that month a ronounced diminu- 
exactly normal or above 

are not of equal area, 
hence the resulk must be only an approximation. 

If precipitation should be above normal in all of the 
21 districts the percentage for that month would be of 

_ _  
1 Bulldin Q-Climatology of the Unlted States pp. 51-58. * Quart. Jour. XLVII, p l3%166. 
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The mean temperature in the same month was largely 
in excess of the normal over the whole of the North Amer- 
ican Continent from latitude 30’ to near the Arctic Circle, 
and the same appears to hold for corresponding latitudes 
in Europe. 

In  the remaining dry months the deviation from the 
March, 1910, type was mostly in the occurrence of low 
mean pressure over the western art of the North Atlan- 

time Provinces, just the opposite of March, 1910. In the 
United States pressure was high in the South and West 
in all of the months considered, thus indicating a pre- 
ponderance of anticyclonic movement from the North- 
west and West and natural1 a deficient rainfall. The 

the UniteEtates is conceived to be therefore low in the 
North and high in the South, or, in terms of anticyclonic 
movement,a drift to the southeast west of the Great 
Lakes. Concurrently therewith cyclones appear to move 

tic, as evidenced by the reports P rom the Canadian Mari- 

pressure t e associated wit i deficient precipitation in 

along the northern circuit but without pronounced ridges 
of high prcssure separating them, and thus pressure on 
the mean of the month is below the normd. The pre- 
ci itation under such conditions is generally light. 

%’or the current month pressure was in excess of the 
normal in the region of the Great Lakes and thence east- 
ward to the Atlantic. (See inset on Chart I of this RE- 
VIEW and also the aths of anticyclones on that chart.) 

and that of preci itation by the inset on Chart IV. On 
the latter it may ?I e seen that several small areas of pre- 
cipitation above the normd tl pear, insomeof which the 

example, Washington and Baltimore, is pronounced. 
This is due in that instance, and perhaps in others, to the 
occurrence of a single intense rainfall at the be inning of 
the drought, a feature that has been previous i y noted; 
in other words, drou-ht is at times ushered in by an 
exceptionally heavy f s f  of rain. 

The abnormality o P temperature is shown on Chart 111 

contrast between rather close P y situated stations, as for 

RECORDS OF TORNADOES IN TENNESSEE, 1808-1921. 

By RO~COE NUNN, Meteorologist. 
[Weathcr Bureau, Nashville, Tenn., September !2,1922.] 

A aper on the subject of tornadoes, especially those 
that ?l ave occurred in Tennessee, was given before the 
Tennessee Academy of Science, November 25,192 1. For 
that aper the records of tornadoes in Tennessee for the 
perio i; 1889-1021, onl , were used, the data for these 
years being considereBas more complete than for the 
earlier years. But it may be well to include all available 
records in the present discussion, and mention will there 
fore be made of the data collected and studied bvLieut. 
John P. Finley, of the Signal Corps, which co*oer the 
period 1808-1888. 

It should be borne in mind that tornado statistics for 
the earliest years of record must necessarily be incom- 
plete. Even at the present time a tornado may occur 
without being recorded. Tornadoes always have narrow 

aths and frequently the path is only a few miles in length. ft is therefore conceivable that even now, when the popu- 
lation is much more dense than it was 100 or even 50, 
years ago, a tornado might strike a thinly populated area 
and escape notice, or, a t  least, fail to be placed on record. 

Prior to 1871 the recorda for Tennessee are veryscat- 
tering and doubtless incomplete, for Finley was able to 
report onlr nine tornadoes for the eriod 1808-1870; and 

nin about 1871, when the old Signal Corps (predecessor 

tornado records are much more complete, as indicated by 
Finley’s statistics, which show 9 tornadoes for the period 
1871-1878 and 23 for the 10-year eriod of 1879-1888. 
An average annual frequency o 5 tained from Finley’s 

data for the period 1871-1888 is slightly greater than the 
average obtained from the data for the period 1889-1921. 
If we combine the two periods, making one eriod of 51 

1.5 tornadoes per year in Tennessee, whch is probably 
ver near1 correct. This is a low frequenc as compared 

example, the annual average frequenc for Kansas is 8.8. 

Tornadoes occur more fre uently in the sprin than any 

years April has a greater number of tornado dates than.. 

of these nine thero were three in t ?I e year 1830. Begin- 

of t 5 e Weather Bureau) began its meteorological work, 

years, with 79 tornadoes, we get an average P requency of 

wit i ?  the requency in the principal torna B o regions; for 

(See article b S. P. Peterson in the 9 ONTHLY WEATHER 
REVIEW for 3 ay, 1922.) 

other part of the year. In  ?r ennessee during t 5 e last 33 

18004-2- 

any other month, via., 6;  then comes March, with 5, May 
with 4, January with 2, and February, July, Au st, Se - 
tember, October, November, and December wit Y E  1 eac ; 
while June has no tornado accredited to it during these 
years. On some occasions as many as 4 different tor- 
nadoes occurred almost simultaneously, traveling in 
nearly parallel paths; so that with a total of 24 different 
dates for the last 33 ears, we have a total of 47 tornadoes. 

There is no r eda r i ty  whatever in the occurrence of 
tornadoes. There were none in 1896 1897, and 1898, and 
only one in 1899, but in 1900 came the very unusual visi- 
tation of November 20, when 39 people were killed and 
much property destro ed, principally at Columbia. 

State during the period 1901-1908; but this was followed 
by that most memorable tornado ear, 1909, with four 
destructive storms on April 29, ki&ng 60 eople in the 

The years 1910,1911, and 1912, were free from tornadoes, 
but in 1913 there were four, all on March 13, causing 21 
deaths. The years 1914 and 1918 were without torna- 
does in this Btate, but they were frequent in 1917, 1920, 
and 1921, though not very destructive. In 1921 the 
fre uenc with which they occurred in Maury, Marshall, 

The geo aphical distribution of tornadoes in Ten- 
nessee IS s pif own in figure 1A. As indicated by the 
arrows, a large majorit of them move toward the north- 
east. The eastern h a 8  of the State, which is elevated 
and mountainous, has very few tornadoes, and if one 
occurs its 

The Highand Rim of middle Tennessee doubtless 
has some effect in the way of weakening or breaking 
up tornadoes that originate in Mississippi and Alabama 
and move northeastward, but they frequently go over 
the highlands and move across the Central Basin. They 
also on inate within the Central Basin. No tornado 
of m u d  consequence has struck Nashville, but the 
storm of Februar 12,1880, was probabl a light tornado. 

the Federal Building, accordin to the re ort, “moving 
several blocks of granite an# tearing $own a gable 
end. ” 

There was a remarkab 9 e absence of tornadoes in the 

State, and three storms on October 14, ki 1En g 9 people. 

an 8 7  Bed ord Counties was quite notable. 

ath is quite short. 

It passed over t 1 e city about midnig i t and damaged 


